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Background and Objectives  Spectral gradient acoustic reflectometry (SGAR) determines
the probability of middle ear fluid by measuring the response of the tympanic membrane to a
sound. To assess the sensitivity and specificity of SGAR for the diagnosis of otitis media with
effusion (OME) in the Korean population, we compared accurate diagnostic rates of OME
obtained from SGAR and tympanometry. Pneumatic otoscope was used for diagnostic standard
of OME.

Subjects and Method SGAR and tympanometry were performed on 488 ears from May 27%,
2008 to July 30™, 2008. Exclusion criteria were the presence of tympanic membrane perforation,
and/or pressure equalization tubes, noncompliance, otorrhea, external auditory canal stenosis and
signs of acute inflammation such as fever or otalgia. In all cases, pneumatic otoscopic examination

was conducted and diagnostic accurate rates of OME were calculated in SGAR and tympanogram.
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Fig. 1. Photograph of EarCheck® spectral gradient acoustic re-
flectometry instrument (MDI Instruments Inc, Woburn, MA, USA)

used in this study.

Table 1. Diagnostic utility of the EarCheck® acoustic reflectometer

SGAR score Spectral gr?dient Risk of mic_idle
angle (*) ear effusion
1 >95 Low
2 70 to 95 Low to moderate
3 60 to 69 Moderate
4 49 to 59 Moderate to high
5 <49 High

The Manufacturer recommends associating spectral gradient
angles with the risk of OME as above. SGAR: spectral gradient
acoustic reflectometry, OME: oftitis media with effusion

s JOR Al SAbellM = ¥E]aL itk (Table 1).
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Table 2. Sex and age distribution of 244 cases (488 ears)

No. of male

No. of female  No. of cases (%)

19

49

6 25 (10.2)

39
81
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Table 3. Spectral gradient acoustic reflectometry test characteristics for detecting middle ear effusion on no less than score 3

SGAR score Number of MEE (%)  Total number  Sensitivity (%)  Specificity (%) PPV (%) NPV (%) 22 (p)
Score <3 (low risk) 27 ( 7.6%) 356
L 205.26
= () . o o .
Score =3 (high risk) 93 (70.5%) 132 77.5 89.4 70.5 92.4 (p=0.000)
Total 120 (24.6%) 488

SGAR: spectral gradient acoustic reflectometry, MEE: middle ear effusion, PPV: positive predictive value, NPV: negative predictive
value

Table 4. Impedence tympanometry test characteristics for detecting middle ear effusion

Type Number of MEE (%)  Total number  Sensitivity (%)  Specificity (%) PPV (%) NPV (%) 22 (p)
A, C (low risk) 24 ( 7.1%) 338
. . 181.39
B (high risk) 96 (64.0%) 150 80.0 85.3 64.0 92.9 (p=0.00)
Total 120 (24.6%) 488

MEE: middle ear effusion, PPV: positive predictive value, NPV: negative predictive value

Table 5. Comparison of the result between spectral gradient ac-
oustic reflectometry and tympanometry in patients with middle ear ]2((;%())0
effusion (n=120 ears) al
Tympanomet L
SGAR score ymp! ry 100.00 B -
A or C type B type
80.00 -
1 5 4
2 5 13 60.00 -
3 ) 14
40.00 -
4 5 21
5 3 44 20.00 -
SGAR: spectral gradient acoustic reflectometry
0.00
Sensifivity Specificity PPV NPV
@ ] Age<2 91.70% 55.30% 39.30% 95.50%
120.00 - [ 2<Age<12 83.60% 75.90% 59.30% 91.70%
12<Age 74.50% 94.60% 78.80% 93.30%
100.00 -
] o Fig. 3. Statistical results of diagnosing middle ear effusion based
80.00 - o on impedence type B among different age groups. There was sig-
nificant difference between type A & C group and B (p<0.001).
60.00 PPV: positive predictive value, NPV: negative predictive value.
40.00 + L
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A Reflectivity B
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Reflectivity

AN
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C Reflectivity D Reflectivity
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Fig. 4. Diverse curves of spectral gradient acoustic reflectometry. There are unique curves dependent on middle ear status. Wide spec-
tral gradient angle means normal (A). Z-shaped curve means high risk of middle ear effusion (B). W-shaped curve means partial effu-
sion or negative pressure of middle ear (C). V-shaped curve means negative pressure of middle ear without effusion (D).
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